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(54) HIGH-YIELD PULP SUITABLE FOR 
ABSORBENT PRODUCTS AND PROCESS FOR 
rrS MANUFACTURE 

(71) We, MO OCH DOMSJO AKTIEBOLAG, a Swedish Body Corporate of Fack 
S-S91, Ol Ornskoldsvik-1, Sweden, do hereby declare the invention for which we pray that 
a patent may be granted to us, and the method by which it is to be performed, to be 
particularly described in and by the following statement:- 

5 The present invention relates to a cellulose pulp having improved properties for absorp- 5 
tion purposes and to a process for the manufacture of such pulp in a high yield using hg- 
nocellulosic materials, such as wood, bagasse or straw, as starting materials. The pulp pro- 
duced in accordance with the present invention is particularly well suited for the manufac- 
ture of absorbent products such as various types of soft paper (tissue paper), cellulose wad, 

10 diapers, sanitary napkins and tampons. 10 
For the manufacture of such absorbent products, chemical pulps, such as sulfite or sulfate 
pulp, are generally used at present. In the preparation of such pulps, however, less than half 
of the wood fibre is recovered, which is a serious disadvantage in view of the increasing 
shortage of fibrous raw materials. U the wood material is to be made use of in a more 

15 effident manner, the pulp yield should be mcreased and the fibres reclaimed. However, it 15 
has been found difficult to reclaim sanitary paper in an economic way. Thus, in order to 
utilize the limited supply of fibrous raw material more completely, it is possible to raise the 
pulp yield. Conventional methods for preparing so-called high-yield pulp comprises grind- 
ing logs against a rotating grinding stone or initially disintegrating the wood into smaller 

20 pieces, so-called chips, and feeding them into a disc refiner having a rotating disc provided 20 
with ridges or two counter-rotating ridged discs, the wood fibres being liberated during 
passage of the wood chips between the discs. In a further development of the disc refiner 
process, the chips are preheated with steam before they are supplied to the disc refiner, said 
preheating serving to soften the wood lining to facilitate fiber liberation. The so-called 

25 thermomechanical pulp obtained by this method has a higher proportion of long fibers than 25 
pulps obtained by the chip refining or log grinding methods. Such processes, however, have 
the disadvantage of a high energy consumption. It is also known to delignify the lignocellu- 
losic material only in part by means of sulphur compounds at a high temperature (above 
160PC), before subjecting it to defibration, m order to obtain a high pulp yield. By controll- 

30 ing the pulping conditions it is possible in this case to obtain piap yields which vary from 30 
60% to 93% (so-called chemimechanical pulp). The chemimechamcal pulping process has a 
substantially lower energy consumption than that required for the preparation of mechamc- 
al pulps of the above types, but has the disadvantage of requiring considerable amounts of 
sulfurous chemicals, which requhre an expensive chemicals recovery system. Another dis- 

35 advantage of this method resides in the dissolution of large amounts of organic substances 35 
which have to be collected and treated to avoid contammation of the envuronment. The 
preparation of unbleached and bleached mechanical pulps also results in the production of 
waste material which has to be purified before it can be discharged to the environment. 
A disadvantage common to all the pulping processes above described is that the pulps 

40 produced have to be screened in various expensive and bulky equipment to remove coarse 40 
particles or to effect enrichment of prime quality fibers. If screening is carried out at a low 
concentration of the fiber material, only low concentrations of chemicals and dissolved 
organic substances are obtained in the effluent liquid, which makes chemical recovery and 
purification difficult and economically unattractive. ... ac 

45 A further disadvantage of the prior art high-yield pulps is that they tend to stratify durmg 45 
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shipping and storage, so that their bulk is considerably reduced. 

The present invention provides a light-coloured cellulose pulp having a low resin content 
^ containing 0.1 to 1.0% by weight of sulfur; a proportion of retained fibers 

above 25% by weight on a 20 mesh screen ^STM E 11-61), as determined by a fiber 
fractionation analysis (as hereinafter defined) using a Bauer-McNett apparatus; a propor- 5 
?n5 u soft,.sulphonated fiber bundles, each consisting of 2 to 4 individual fibers, ofat least 
10% by weight; a resin content of less than 0.8% by weight as determined by a dichlor- 
ometiiane extraction procedure according to SCAN-C7: 62 and a bulk when dried of above 
20 X 10- m /kg, all percentages bemg based on the weight of oven dried pulp. 

The piUp of the present invention has been found to be markedly superior to hitherto IQ 
Known cellulose pulps for liquid absorption purposes, it has an improved stability to stratifi- 
cation (i.e. the pulp does not tend to form itself into discrete layers) and it is prepared at 
much lower cost on account of low wood or other lignocellulosic material consumption and 
low energy reqmrement, ^ 

15 The test procedure used for the fiber-fractionation analysis using the Bauer-McNett 15 
apparatus is described in SCAN-M6:69. That reference does not, however, describe the use 
of a 20 niesh sieve, but the procedure can be modified with respect to the sieve size as is 
illustrated in Pulp and Paper Magazine of Canada 69 (1968): 17,pages 69 to 73 rT331-T335) 
and in an article by J. E Tasman in TAPPI (1972) : 1, pages 136 to 138. The sieve cloths in 

20 the test procedure used for the present invention were: 
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Mesh No. ASTM E 11--61 Sieve opening mm 

25 20 0.841 25 

150 0.104 

Prefer^ly, a pulp according to the invention contains 0,2 to 0.6 % sulphur, has 30 to 65 
% of Its fibers retained on a 20 mesh screen (ASTM Ell-61) as determined by the fiber 
fractionation analysis using the Bauer-McNett apparatus, contains 15 to 30 % soft, sulphon- 30 
ated fiber bundles each contauung 2 to 4 individual fibers and has a bulk above 25 x 10 W/ 

Kg. 

It IS particularly advantageous for the pulp accordmg to the invention to have a pH above 
6, when dned. The pH is most preferably 7 to 10, so that acidic products in the liquid to be 
absorbed niay be neutrahzed, resulting in reduced irritation of skin in contact with the 35 
liq[uia and the absorbent product. 

The present invention also provides a process of making a light-coloured cellulose pulp 
by washing hgnocelluiosic material with water, impregnating it with a digesting Uquid con- 
taming sulfur dioxide-containing digesting chemicals, partly digesting the impregnated Ug- 

w nocellulosic matenal to a degree of sulfonation corresponding to 0.1 to 1.0%, preferably 072 40 
to 0.6 %, by weight sulfur, based on the weight of the treated cellulose material, at a 
temperature of 373° to 443°K so that at the termination of the partial digestion, the digest- 
ing hquid contains no free or combined sulfur dioxide, mechanically partly defibrating and 
sraiultaneously bleaching the lignocellulosic material, the resulting defibrated pulp contain- 
mg at least 10% by weight, based on the weight of oven dried pulp, of soft, sulfonated fiber 45 
bundles, each comprising 2 to 4 individual fibers. 

Suitable digesting chemicals for use in the process of this invention are bisulfite and/or 
sulfite of sodium, potassium, ammonium, calcium or magnesium, sodium bisulfite and 
sodium sulfite being preferred. The amount of digesting chemicals in the digesting liquid 

w shoiM nonnally be at most equivalent to 20 grams of SO2 per liter. The pH of the digesting 50 
Uquid used m the impregnation of the cellulose material is preferably firom 5 to 11, more 
preferably from 6 to 9, and the unpregnating step is suitably carried out so that the material 
absorbs from 0.9 to 1.5 liter of solution per kilogram of dry material. The temperature usecl 
m the digestion step may be lower than that normally used in the preparation of che- 

3^ mimechanical pulp to obtain partial digestion to a degree of sulfonation in accordance with 55 
the invention. The temperature range is 373* to 443°K, preferably 383° to 403°K. It is suit- 
able to maintain the same temperatures durmg impregnation as in the digesting step, and it 
is particularly suitable to treat the water-washed material with steam prior to impregnation. 
The partial digestion m the process of the present invention is essential to obtain the 

w advantageous properties possessed by the product produced in accordance with the inven- 60 
tion. It results in the lignin present in the lignocellulosic material beinv softened and pardy 
sulfonated, so that it can be partly dissolved subsequently. 

The degree of sulfonation corresponds tpi).l to 1.0%, preferably 0.2 to 0.6 %, by weight 
of sulfiir for example, in the form of SOa and HSO^' ions) based on the weight of Se 

w treated lignocellulosic material. Within the scope of the invenfion, different species of wood 65 
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will necessitate different digesting conditions to obtain the degree of sulfonation above 
referred to. It is essential that the digestion is carried out so that after termination of the 
partiai digestion no free or combined sulfur dioxide is present in the digesting liquid. To this 
end, the residence time of the material and the temperature must be controlled accordingly. 

5 Suitable residence times in the impregnating stage are 0.5 to 5 minutes, and suitable resi- 5 
dence times in the digesting stage are 0.5 to 30 minutes, preferably 2 to 10 minutes. 

In accordance with this invention, after the partial digestion, the resulting pulp is mecha- 
nically defibrated in a defibrating device in an incomplete manner, so that the defibrated 
pulp will contain at least 10% of fiber bundles. The "fiber bundles" are soft fiber bundles 

10 eadi comprising 2 to 4 individual fibers. It is not intended to include hard fiber bundles 10 
containing unsulfonated wood and soft fiber bundles having 5 or more individual fibers, 
so-called shives. Preferably, the defibration is carried out in a manner such that the defi- 
brated material will contain 15 to 30% fiber bundles of the tj^pe referred to. Furthermore, 
the defibration is preferably carried out so that any reduction of th fiber length during 

15 defibration is avoided, which may be achieved by treatment in high consistency mills. Car- 15 
rying out the defibration in the above manner in combination with the partial digesting step, 
results in a final product which is especially suitable for absorption purposes, having such 
properties as high bulk, good water absorbing capacity, including rate of absorption and 
retention capacity, good resistance to stratification separation into discrete layers under 

20 storage conditions, low resin content and good brightness. 20 
It is preferable according to the invention, that a resin-removing chemical and a 
bleaching chemical are present in the defibrating step. Suitable resin-removing chemicals 
are phosphates, complexin^ agents and/or surfactants, phosphates being particularly prefer- 
red, and the removal of resin is carried out in an alkaline environment, alkali metal hydrox- 

25 ides such as sodium hydroxide bein^ preferred as alkali. The pH of the resin-removing 25 
liquid supplied to the defibrating device is preferably above 11 to provide an initial pH of 
the pulp suspension above 9, preferably above 10, Suitable bleachmg chemicals to be sup- 
plied to the defibrating device together with the resin-removing chemicals are alkah metal 

geroxides, such as sodium peroxide, or hydrogen peroxide, but also so-called reducing 
leaching agents, such as dithionites, hydroxylamine, thiourea and thioglycollic add can be 30 
used. Other oxidizing bleaching agents, e.g. ozone, persulfates, oxygen, peracetic acid ancl 
borax, may also be used as bleaching agents according to the invention. In the defibration 
process, a homogeneous admixture of the added chemicals is obtained as well as a rapid and 
efficient saponification of fatty acids and resin acids, the latter facilitating dispersion of 
35 unsaponifiable portions of the extractive substances. The relatively high temperature and 35 
the intense mechanical working contribute to these reactions. 

The partial defibration step is suitably followed by dewatering the resulting pulp suspen- 
sion to a solids content of an least 30 %, preferably 45 to 55 %, at a high temperature, 
suitabl>[ at least 348°K. This high temperature results in the best possible separation of 
40 saponified and dispersed extractive substances and in a high solids content of the pulp to be 40 
suojected to a subsequent drying step. Also, the dewatering step results in the chemicals 
and dissolved organic substances to be recovered being present in a high concentration. The 
subsequent drying step preferably results in a solids content of the pulp of at least 86%, e.g. 
88 to 92%. 

45 An advantage resulting from the use of the present invention is that the fiber yield is very 45 
high, generally from 85 to 95%, e.g. from 90 to 94 %. Also, the process of the present 
invention requires a very low energy input of 200 to 1100 kWh per 1000 kg of dry cellulose 
fibers produced. Further, the invention has the advantage that the volume of discharged 
excess liquid from the process is small and concentrated with respect to impurities and that 

50 withdrawal of the liquid can be made at one point. This permits a single and econoinic 5C 
recovery of used chemicals and/or purification of recycled process waters. Also, tiie equip- 
ment used is of low cost, since it is not necessary to screen the cellulose material, wnich 
moreover further reduces the energy consumption. Still another advantage of the invention 
is that the heat generated in the process can readily be collected and utilized. Thus, in the 

55 process, low pressure steam is generated which can be used for evaporation or remote 5f 
heating purposes. An additional advantage of the invention is that a very littie amount of 
water is needed, usually about 3 m^ of water per 1000 kg of dried cellulose material pro- 
duced. The corresponding amount for producing chemical pulp is about 250 m^ and for 
producing mechanical or thermomechanical pulp about 20 m*^. 

60 Ugnocellulosic materials, such as wood, bagasse or straw, are used as starting materials o( 
in the process of this invention. It is particularly suitable to use wood fibers, which also 
include a certain amount of recycled fibers. When fresh or stored wood is used, the logs are 
first cut in a chipper, whereupon the resulting chips are washed in hot water. At the same 
time, iron objects which may damage movable pans of the machine, are preferably re- 

65 moved by means of electromagnets. The defibrating device used in the process is particular- 6f 
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ly sensitive to damage ft uai such ofci. 

su5h l^x^lT'^t't^^^t''-^^ be carried out in an apparatus 

th^ rWr. ^^ci^I \ '^'^l 4'' thsMgur? of tue scccnipanying drav/ings, the chips are wished in 
J^th cl conveyed hot to a steaming vessel 2 wherein they are treated 

^lo.^? 4^ ^^^^ ^tn--<5sphenc pressure. This step of the process is referred to as 

™a?ina ?.h.ll,^tt I J't?,' scrp conveyor 3, which debouches into an impre- 

S^^or^ T« ^T'? '''^"^'^^ '^'^'P^ --^e introduced directly into the screw 

conveyor 3, i.e. with no steaming tafcme olace. Duriiiu thf- na«catt« r.f ti,» A,\r^^ »t,.-«..„t, 



on the fibers 



of the pulp thus lowering the brightness and absorption capacity of the final product. 
17 llf 7 sulfonated chips are fed out from the digester by means of a screw convevor 
12. In a preferred embodiment of the invention, the sc?ev/ conveyordisnlaceTth- 



the puiD contains fiber bundles asdef 
o?SuT&"Af, ^'h -^r^r^ advantageous fofthe^^k^ 
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10 c-r^u.-^^.,,,,,,^, i Vu ^ -^"njiiK uiatc. ■-■uiiug i.TO passagB 01 ine cnips tnrougn tne .„ 

St d °f ^''^y "® compresse«f so that excess liquiS flows out through a discTiarge ^0 

diel art nHnw 'f^"^- ' • t^^' t^^. ci"?^ have pa^ed througli the screi conveyor! 

£7s is fin .r ^T)^ impregasting chamber 5. l-fae impregnating cham^ 

.inm h!i r; P'-''-assium, ammonium. d^ciSm or magne- 

15 Se Tnilhi'vf -'g-^"^li2.'^:3.'r''-^-. ^ prc-ferred to use sodium bisulfitfor 

ShVTL ni, ,»f//''''''f ^'tn '^l'-^-^^'?"-^ ''Snin during the treatment in the impregnation 
nT^ti f " *Kf the pri 01 Uie digesting liquid should preferably be from 5 to 

inaSSPc"H^"l?^°""' ^-J.^' S'^^ """"^ ^-i' ^ digesting chemicais-'in the digest- 
preferably not above 20 g cf SO. per liter. It has Been fSund that during the free 
expansion of the chips ijj the solution, Ji.s chips generally absorb from 0 9 to 15 liter of 

Er.^L^ ,1 "^P'"*8n&^-'«g chamber 5 there are two vertical screws 6. 7 

'-'"PS upv/ard-y tc me top of the chamber. To achieve homogeneous 
impregnation and ro obtain r i-jor.;n ^i-.ifrsrmiJir i^. ^t-.^ k„„:a _i .1 i..- ?- t-^. j 
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a H^l^; in!? 1 l^, ^'""J" n^'n^Jtfs hrorr. the top of the chamber, the chips drop into 
a digester 10 situated below the top of the impregnating chamber. The chips leavlne the 
30 impregnation chamber have a solids content of abour 35% *^ leavmg me 3^ 

nrefel^hlv'Kv^,? ?rf-r'P^.^^ paitially sulfonated at a temperature of 373° to 443«K, 
? cit^t S ^li^ ? "^I t^'^^ temperatures also prevail m the unpregnating chamber 
rmroH^t"^''.^"""^ ^'^^^ ^S^^*^'" n»e dfgcster is heated by saturated steam 

35 nT,^^1^ through pipe TOnnection S, i.e. the continued sulfonation of the wood takes „ 
fnf^tlL I P^^^'-^ residence time of the chips in the digester is normally 0.5 to 30 ^5 
minutes. A residence time of 2 to 10 minutes has been founl particularly suitable In 
" '^S-'°!f5Jjv°"- residence time and the tempeVature are controlled sS 
M^i^^J^t «o™bined SO- can oe detected in the digestion liquid in the lower part of the 

40 fSZ:'^^'^!Z^^^&^-^°'!^^J^^^^ P essential t^o prevent ^ 

and to avoid ^ 



45 



50 



55 



of the fin a] 

55 nut^rrh-,?t"hrw^^ i«vci.uQn, me pctni?:; ..n-ciianical deSbration should be carried 

fih^f^.?ndi?e r^'±''^ ^""'^^ '^^':}^ f ^ preferably 15 to 30 by weight of the 
?hW sten^^^^^^^^^ shor.:enlng is preferaBly avoided during t¥e defib- 

^efL"lr tvoe or n rhT.^h^L^''^''T'^ ^7 traatement in high consistency mills %f the disc 
PFR Thr«ar/i^i^f mentioned devices sold under the trade name FROTAPUL- 

60 fhivl; J^hin^ nr I i^^^-^'^f f P prevents formation of hard fiber bundles, so-cailed ^ 
shives, which arc always formed jn an aniount greater than 2% of the total fiber material ^ 
when mechanical pulp is manufacture^J the conventional way material 
H.JrK?^'''^T''-^^' f'?^, bleaching chenikais are added before entry of the chips into the 
defibrating device 13 diroi:gh the iniet li to the screw conveyor 12. The mnoi^ht of reski- 

weipnt. iTeicraoi V , vi.2 to 0.4 n u--c. i r,e cisarge of surfactants (detergents) is preferably 
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maximized to 0.2<7o while the charge of complexing agent such as nitrilotriacetic acid (NTA), 
ethylenediaminetetracetic add (EDTA) or diethylenetriamine pentaacetic add (DTPA) 
should preferably be at most 0.3 % by weight of the i>ulp. When hydrogen peroxide is 
added, the addition should preferably at most 4% by weight of the pulp, preferably 1.0 to 
5 2,0%. The amount of solution hydroxide added is preferably at least 65 % of the peroxide 
charge and not above 200 % of the peroxide charge. To stabilize the peroxide, 0.5 % to 4.0 
% sodium silicate and/or 0.05 to 0.5 % of magnesium sulfate can be added. When chenucals 
are to be recovered from recycled water from the process, the addition of sodium silicate 
should suitably not exceed 0.5 %. 
10 The defibrated cellulose material is blown through the conduit 14 to a cyclone 15 for 
separating the low pressure steam 17 from the cellulose fibers. The cydone is provided with 
a valve 16 to control the discharge of steam and to control the pressure of the steam. The 
cyclone is combined with a press 18 where the pulp leaving the cyclone is collected and 
dewatered. The pressure of steam 17 discharged from the cyclone is somewhat below the 
pressure prevailing in the working space of the disc refiner. The steam can be used for 
various purposes, e.g. for heating localities or for evaporating liquids containing chemicals. 
In the press 18 the ctefibrated cellulose material is dewatered to a solids content of at least 
30 %, preferably 45 to 55 %, at an elevated temperature. The effluent liquid leaving the 
press through an outlet 19 contains useful chemicals and dissolved organic substances, 
which are suitably recovered by evaporation, separation of extractive substances and coin- 
bustion or by any other suitable method of recovering the chemicals. Since defibration is 
generally effected at a pulp consistencey of 20 to 40 %, a small volume of excess liquid is 
obtained. The pulp consistency is reduced during the treatment in the refiner because sea- 
ling water has to be introduced. 
25 After passage through the cydone and the press, the pulp may be passed through another 
cyclone and press, if desired, to s^arate steam and to inorease the solids content of the pulp, 
respectively. 

The cellulose material is passed after the dewatering step directly, without any intermedi- 
ate treatment, to a drying instdlation wherein the moisture content of the cellulose material 
30 is reduced to less than 14 %, preferably less than 10 %. The drying installation may com- 
prise a drying machine provided with a wire screen and rolls or a flake dryer. In the first 
mentioned case, however, the cellulose material must furst be diluted to a suitable consis- 
tency with recirculating liquid. 

The dried pulp produced preferably has a pH of above 6. Most preferably the pH is 7 to 
10 so that it has a neutral or slightly silkaline reaction. 

The present invention is not limited to the embodiments described above. Thus, for 
example, the partially sulfonated material may be passed directly from the digester to^ a 
pressurized cyclone and may thereupon be defibrated while adding, bleaching and resin- 
removing chemicals and then squeezed. Also, liquid phase digestion may be used instead of 
vapor phase digestion. 

The ratio between the proportion of long-fiber material in a pulp produced in accordance 
with the invention and the proportion of long-fiber material m a thermomechanical pulp 
produced in the conventional manner and havmg a Canadian Standard freeness of 240 ml is 
seen from a fiber fractionation analysis carried out in a Bauer-McNett apparatus as tabu- 
45 lated below. 
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Mesh No. 
(ASTME11-6I) 



Pulp of invention 
Retamed Through 

% % 



Thermomechanical pulp 
Retained Through 

% % 



50 
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Thus, it will be seen that the pulp produced in accordance with the invention contained 
about 4 times as much long-fiber materials as the thermomechanical pulp and was dose to 
the fiber composition of chemical pulp. It is also surprising, as will be shown below, that the 
rate of absorption and the capacity of retaining absorbed water of the pulp produced 
according to the inveimtion are very good in spite of a relatively high freeness, namely 
about 450 ml Canadian Standard Freeness. The high fiber length of the pulp produced in 
accordance with fiie invention also results in a considerably improved storage stability of 
absorbent products produced therefrom as compared to thermomechanical pulp. The latter 
contains so high a proportion of short fibers, that when used in absorbent products it strati- 
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fiM^during the storage period, and tends to make the product useless for its intended pur- 

tio'iis'^ieSv^wS'l o.l.^'l'*^"'"^^'' ?^ P"^P Pipduced according to the inven- 

J^n^tar^.i?«vJiJr^ suited for use as an absorbent material in products such as diapers, 
^^^ftA:XfT "naterial. Because of its*low resin content it may 5 

So neXw Att^H** Paper-makmg pulp In the tests, completely bleached sulfite 
CS'afrSnSnu^ -^""f**""""** peroxide-bleached thermomecknicalpulp were 
^riitLniwt ?f ^ ^ reference pulps were dried to a solids content of 94 % and then 
10 d??SefibStld 1°^° 2 days. The samples were "en 

w^re ™-tKn^l*? * *f '^^^"^ ?^ <lisc diameter. The fluffed pulps 10 

S a^nlJ^Xi^ !!f?**' f''^''?,*!?" and bulk. The foUowing testing methoS wL 

toV'snStlS^n!/"?™!*!?^*®?:™'* 2.0 m g weight were formedlrom the fluffed pulp 
iSj^i, P ®y loadmg the sample with a weight of 100 g and measurine the 

15 ?as S ?o S mr^n/ir """^f °' thilk^ of 

absoroidon hiin^^'nt^ln xlf ^'1*'*^'' ^^^^"^ 293'K from bdow. the time of 15 
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ine results of the tests on the reference pulps are seen from Table I. 
TABL£I 
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Bulk Absorp. Absorp. 25 

M^/kg rate g. water 

sec. per g. pulp 

Sulfite pulp 52 0.40 92 0.028 26 10.9 

Groundwood 96 1.05 72 0.015 19 10.7 ^ 

Thermomech. pulp 95 1.02 71 0.017 9 10.9 



a short absorption time indicate that the fluffed pulp is a cood raw 35 
bLfk ht^f rS^*^ diapers for example. As seen from Table I, the suffitJ^pulp h^ a S 
bulk, but a relatively long absorption time. The groundwood has low bulk and a relatively 
long absorption trnie. The thermomechanical pulp has low bulk, butYoiTab^or^tiOT 

40 ^i^^'^^^^^ ^ 

The mvention is iUnstratedSy the following Example. 
Example 

^J^A PulpS'.tlf sjgnated A and B, were prepared of which pulp B was prepared entirelv in 
4S l^^in''''^ ^!t")'?S*^°"- SP^cc woocfwas cut in a ch/pplr to cwK^a?S& of 

hStwa&d^c^lSedln^^^^^^^^ *S 
of '"1° a steammg vessel, wherin they were heated with saturated steam 

of atmospheric pressure for 10 mmutes. The steamed clups were conveyed by a screw 

^luLnt^J^^f^^T^ Bf impregnating Chamber was fflled^v^th a Iufi?e 

solufaon tiiepH of which was 7.5. The SOa content was 5 g/1. and the NaOH content was 6 5 
50 g/1. In the impregnating treatment, the chips absorbed ai average of 1 1 Utefof s^ie 50 

cff or ris'^fe ^"""^ °^ absorbed SO. ^ 5*5 g pJfldlogSof 

^^*^L, The temperature m the unpregnating chamber was maintained atl98»K 

S^riia^icri"'^"'=^r "Sf chips in the impregnlting chamber was aboSrz minxes 

55 teS^^^fA^.I,'?®^* sulfonation of the woof material in the Uquid phase was obtained 

J^Z^^^^ f'^P^ P'^SJ^ t° a digester, into which saturated steam was intro- 55 
S,t^^ tTS?'^*"^'^ *° residence time of the chips in thediSeTwL 

mcludmg the residence time in the unpregnating chaJnber. the total sulfo- 
f .rrf™"^^" ^ dig^telTthe liips were^ed SSi 

h..iln~®=^^-r***!i®'L*''® *^ r*?' w«e partially defibrated. i.e. a certam proportion of fiber 

2 to 4 fibers could be found after defibration. ^e soUds con- 
of^t °^ 30%, while the pulp consistency at the chcumfer- 

65 d?f nni« T H energy input during defibratibn was 750 IcWh per 1000 kg of 

65 dry pulp produced. At its exit from the working space of the refiner the pu^ was dilutal 65 
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with sealing water to a pulp consistency of 27 %. 'llie delibrated pulp was blown to a 
pressurized cyclone to separate excess steam from the pulp fibers. The fibers were collected 
m a press combined with the cyclone. The press dewatered the pulp from 27 % pulp consis- 
tency to 42 % pulp consistency at a temperature of 363°K, Thus, the amount of liquid 

5 squeezed out, was only 1.3m^ per 1000 kg of dry pulp. The amount of organic substances in 
the solution was 60 kg or 43 g/1, while no free or combined sulfur dioxide could be found. 
The pulp yield was 94%. The pulp of 42% solids was dried in a flake dryer to a solids 
content of 94%, conditioned and dry-defibrated and tested in the same manner as the 
reference pulps above. The pulp thus treated is designated pulp A. 

10 In another experiment, carried out similarly to the preparation of pulp A, resin-removing 
and bleaching chemicals were added at the center of the grinding oiscs of the refiner, the 
following chemicals being charged (e^ressed as pure chemicals in percent by weight of the 
dry pulp;: 

0.1 : EDTA (ethylenediaminetetraacetic acid) 
15 0.3 % NasFsOio 

0.05 % bero ceU-25 (wetting agent) 

' 2.o%"fficr2 ■ " 

1.8 % NaOH 

2.0 % sodivmi silicate (water |Jass) 40°Be 
20 After defibration and aewatermg in accordance with the preparation of pulp A, the pulp 
which was designated pulp B was dried as described above and tested similarly to the refer- 
ence pulps andpulp A. The results are tabulated in Table II. 
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Pulp A 
PulpB 

As seen from Table II, both pulp A and pulp B have a surprissingly high bulk, which is 
even higher than that of the sulfite pulp exhibited in Table I. As compared to mechanical 
pulps, the bulk of the pulps produced in accordance with the invention is about twice as 
hi^. Pulp A, althou^ it is partially sulfonated, shows a rather poor rate of water absorp- 
tion. . . 

Upon the addition of bleaching and resin-removing chemicals, however, a surpnsmgly 
good rate of absorption and a good capacity of retaining absorbed water have been 
obtained, and pulp B is superior to the reference pulps and pulp A as an absorption mate- 
rial is absorbent products. 

A comparison of the consumption of wood anf energy for convention^ P^lps and pulps 
according to the invention shows the marked advantages of the present invention. 

Wood and energy consumption 
for 1000 kg, dry pulp 
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tion^of w^ocl!^^^^^ ^ invention requires a smaU energy input and has a low consump- 

Considering furthermore the lowered capital investment for producing pulp according to 
^ because of the elimation of the screening equipment, it will be clear that the 

3 nithod of the invention enables the production of a hi^ gracie pulp for absorbent products 5 
at a considerably lower cost than has been possible previously and at the same time the 
discharge to the environment of harmful substances is reduced, since the possibilities of 
providing a high degree of purification of the waste are improved, 
in 'Ju l^^^^^^, special effects, the pulp produced according to the invention can be mixed 
10 mixture contains 5 to 30 % by weight of chemical pulp. 10 

1. A light coloured cellulose pulp have a low resin cnntent nrtA i^irru K„iir 

20 2 A being based on the weight of oven dried pulp. 

fih^V« 1' '^^'^^ contains 0.2 to 0.6% sulfur, has^O to 65% of its 20 

&^n^llvs°k *^^.^h?^ ^'^SS^Sr^i^™ E "-^1> ^ determined by the fib?r S 
nonanon analysis usmg the Bauer-McNett apparatus, contains 15 to 30% «ift: snifnnntfH 

f 1 «'»*^8 2 to 4 individurfibeis aiid hiSt^bifflcS dried oSo^^^^ 

25 3. A pulp according to claim 1 or 2, which has a pH above 6, when dried 25 
4. A pulp accordmg to claim 3 which has a pH of 7 to 10 when dried 

Ao*" £3 any one of the preceding claims mixed with chemical duId sudi 

that the mixture contains 5 to 30% by weight chemical pulp. cnemicai pmp sucn 

30 theExanfili!***° 30 
^ J* process for making a light-coloured cellulose pulp by washine lienocellulosic mate- 

aigesimi cnemicals, partly digesting the impregnated lienocellulosic material to a dem-P*. n? 
t£??H*i°S «'"«spondmg to 0.1 to 1.0%Vweight ^Ifur, b^Td on Se wefgS ofihe 
ti^t^H^J'^'^'iS^' 2^ * temperature o'f 373° to 443<'K so that at tte temination of 35 
the partial digestion, the digesting liquid contains no free or combined snlfi^r^n^^ 
mecfiamcally p^ly defibratiSg anS simultaneously blea^g AfhSSi^,^?!??^' 
Ae resulting defibrated pulp containing at least 10^ by weight. b^XnfteTe^^^ 
dried pulp, of soft, sulfonated fiber bundles each comprising 2 to 4 indi"dual fibera 
„Jt\.A P™''^'^ accordmg to cldm 7 wherein the partial diction is Sed mit to a sulfo- 40 
o " degree corresponding to 0.2 to 0.6% sulfur. »^™u out 10 a suno 

9. A mocess according to claim 7 or 8 wherein the amount of dieestins chemicak in th«. 
digKtmg hquid is at most equivalent to 20 grams of SO. per litee ^ ^ chemicals m the 

45 istaVlo^iS'rfw^dlhifs'"""^""^"'''^^ 45 

ouJ^ii, tl^fX?fht*^-fc-° ^1^ ? to 10 wherem the deflbration is earned 

Sfiber bodies defibrated pulp contains 15 to 30% of the soft, sulfon- 

50 oi^^n th^ SJS^nf^'^*^"^ ^° one of claims 7 to 11 wherein the defibration is carried 

13. A process according to claim 12 wherein the initial pH is above 10. 

14. A procera according to claim 12 or 13 wherein the resin-removine diemical is a 
phosphate and the bleaching chemical is an alkali metal peroride ^JZIen Sdl 
iJ^L,iti K^^i according to any one of claims 7 to 14 wWein the dcfibraSon Stowed 55 
™kS 34K.^ dewatenng to a solids contem of at least 30% by weight at a tem^ratS of 

atilv fou'oSr'Kv one of daims 7 to 14 wherein the defibration is unmedi- ' 

«i !L, . ^ separation of steam, the heat content of the steam beine recovered and 

348°K ^""^ ° * ^^"^ °* ^* ^ ^ ^^'ebt atTrem?^^^ It lis 60 

coiLt o/'« tellt*^%"!"^ '° °' ""^"^^ dewatered pulp is dried to a solids 

65 coSent Vm^2%^"'"^ '° "^^"^ "^^^'^^ dewatered pulp is dried to a solids 
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19. A process accx>rding to any one of claims 7 to 18 wherein the washed lignocellulosic 
material is moistened with steam prior to being impregnated with the digesting liquid. 

20. A process according to any one of claims 7 to 19 wherein the digesting chemical is a 
bisulfite and/or sulfite of sodium, potassium, ammonium, caldxma or magnesium, the total 

5 amount of SO2 in the digesting Hquid being at most equivalent to 20 grams per liter and the 5 
pH of the digesting liquid bemg 5 to 11. 

21. A process according to claim 20 wherein the pH of the digesting liquid is 6 to 9. 

22. A process according to any one of claims 7 to 21 wherein the digesting time and 
temperature are 0.5 to 30 minutes and 383** to 403*'K, respectively. 

10 23 . A process according to any one of claims 7 to 21 wherein the impregnation with the 10 
digesting fiquid is effected at a temperature of 373* to 443*K, for a period of 0.5 to 5 
mmutes. 

24. A process accordiifg to claim 23 wherein the temperature is 383'' to 403°K. 

25. A process of making pulp according to claim 7 substantially as hereinbefore de- 
15 scribed with reference to the Example. 

26. A process of making pulp according to claim 7 substantially as hereinbefore de- 
scribed with reference to the Figure of the accompanying drawmgs. 

27. Pulp obtained by a process as claimed in any one of claims 7 to 26. 

J. A. KEMP & CO., _ 
20 Chartered Patent Agents, 2C 

14, South Square, 

Gray's Inn, 
London W.C.I. 
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